hhkkhhkhkhhkkhkkkhkkhkhhhkkhkhkhkhhkhkhrdbhhhhkdkhkhkkhhkhhkhrhdkdhhkhdhhhhhkhhkhhbhd b hhhhhdhx

* K
GAMMA SPECTRUM ANALYSIS *xE
KAk Kk kkkkk kR kkhkkkk ko kkkkkkk*khkhhkkhk kA KA A Ak kA kA kkk Ak khkkhkkkhhkhkkkkk kX x k¥ %

* Kk k Kk ok

Filename:

Report

Sample
Sample
Sample
Sample
Sample

Generated On

Title
Description
Identification
Type

Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample

Sample

Size

Taken On

Acquisition Started

Live Time
Real Time

Dead Time

ERT01,C:\GENIE2K\CAMFILES\SMP-NFB-A04-5001-3036-01.CNF

6/1/2017 6:24:06 PM

NFB-A04-5001-3036-01
450 cc Soil

3.00

100 - 8192
100 - 8192
1.000 kev

1.013E+003 GWET

5/11/2017 1:32:00 PM
6/1/2017 4:24:02 PM

7200.0 seconds
7201.9 seconds

0.03 %
Energy Calibration Used Done On : 5/10/2017

Efficiency Calibration Used Done On : 12/14/2016

Efficiency ID

ERT0101
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FKhkkhkhdkhkhkkdhhkhhhkkkhhhhhkhhhhkhkdh bk hkhkhkhkkhkhkhhhkhhk bk kb hkkhk bk kb khkkhkhkkkhkkdkkrkkkkk

Hokkkox P E A K ANALYSTIS REPORT xok ok k k

**************************************************************************

Detector Name: ERTO1
Sample Title: NEFB-A04-5001-3036-01

Peak Analysis Performed on: 6/1/2017 6:24:06 PM
Peak Analysis From Channel: 100
Peak Analysis To Channel: 8192
Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid {(keV) (keV) Area Uncert. Counts
M 1 295- 318 300.34 74.95 0.96 2.21E+002 23.35 4.96E+002
m 2 295- 318 309.07 77.13 0.96 3.98E+002 28.09 4.79E+002
3 342- 354 349.63 87.27 0.97 1.11E+002 39.74 5.538E+002
4 365- 386 371.32 92.69 1.38 2.74E+002 60.48 8.96E+002
5 736- 750 744,40 185.93 1.27 3.47E+002 39.58 4.24E+002
6 827- 846 837.66 209.23 1.20 1.12E+002 43.46 5.07E+002
M 7 946~ 977 955.03 238.57 1.07 7.87E+002 32.80 3.31E+002
m 8 946~ 977 967.72 241.74 1.07 3.11E+002 21.78 2.54E+002
9 1074- 1084 1079.68 269.72 1.11 5.26E+001 22.56 1.88E+002
10 1171- 1187 1181.12 295.07 1.05 5.56E+002 38.59 2.97E+002
11 1346- 1362 1353.54 338.16 1.22 1.98E+002 28.69 2.00E+002
12 1397- 1417 1407.69 351.70 1.22 1.038+003 42.50 2.15E+002
13 1847- 1861 1851.77 462.68 1.10 4.75E+001 19.86 1.19E+002
14 2025- 2058 2042.70 510.40 0.59 3.29E+002 37.37 2.03E+002
15 2325- 2340 2332.35 582.79 1.31 2.93E+002 24.09 9.48E+001
16 2428~ 2446 2437.08 608.96 1.26 B8.06E+002 34.83 1.20E+002
17 2900~ 2916 2908.61 726.80 1.92 8.61E+001 16.94 ©6.39E+001
18 3063- 3082 3072.88 167.86 0.56 8.52E+001 19.09 7.98E+001
19 3136- 3148 3141.69 785.06 0.85 3.62E+001 12.02 4 .08E+001
20 3172- 3183 3178.74 794 .31 0.99 2.16E+001 11.41 4.34E+001
21 3435~ 3447 3440.70 859.78 0.55 3.92E+001 11.83 3.78E+001
22 3635~ 3655 3644.78 910.79 1.49 2.71E+002 20.88 4.51E+001
23 3728- 3743 3736.15 933.62 0.25 3.47E+001 15.53 6.83E+001
24 3867~ 3885 3876.92 968.80 1.02 1.19E+002 17.82 5.86E+001
25 4470- 4492 4481.81 111%9.98 1.48 2.28E+002 21.22 5.73E+001
26 4718- 4729 4723.69 1180.43 0.00 6.63E+000 10.02 3.74E+001
27 4945- 4962 4953.09 1237.76 1.14 7.06E+001 15.02 4.74E+001
28 5833- 5858 5845.55 1460.80 1.61 9.15E+002 31.15 1.30E+001
29 7052~ 7072 7062.67 1764.98 1.17 1.66E+002 14.28 1.04E+001

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

m3 X
o

Errors quoted at 1.000 sigma
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*******************************************************************************

iheelaned NUCLTIDE MDA REPORT *ok k%

************‘k*********************‘k****-k***************************************

Detector Name: ERTO1
Sample Geometry:
Sample Title: NEB-A04-S001-3036-01

Nuclide Library Used: C:\GENIEZK\CAMFILES\ERT_LIBRARY_LMDA.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/GWET) (pCi/GWET) (pCi/GWET)
+ K-40 1460.82+* 10.55 2.7114E-001 2.71E-001 5.5436E+000
Co-60 1173.23 99.85 4.6394E-002 3.86E-002 ©6.2381E-003
1332.49 99.98 3.8569E~002 2.0937E~002
> 2505.71 0.10 0.0000E+000 0.0000E+000
Cs-137 32.06 5.54 2.4637E+003 4.18E-002 -4.1139E+002
661.66 84.99 4.1811E-002 5.6495E~003
+ T1-208 72.80 2.02 4.1695E+000 3.34E-002 -7.7061E-001
74.97* 3.41 1.4713E+000 2.1772E+000
84.90 1.51 3.7701E+000 5.5699E-001
277.36 6.31 5.7116E-001 -2.3076E-001
510.77* 22.60 2.3406E-001 2.1988E-001
583.19* 84.50 3.3350E~002 1.1466E-001
763.13 1.81 2.4550E+000 4.0186E-001
860.56%* 12.42 1.7547E-001 1.3927E-001
+ Bi-212 39.86 1.06 4.5448E+002 3.97E-001 -1.6850E+002
727.33%* 6.74 3.9736E-001 4.9865E~-001
785.37* 1.11 1.8986E+000 1.3450E+000
1620.74 1.51 2.3027E+000 -6.5862E-001
1806.00 0.09 3.3559E+001 4.4957E+000
+ Pb-212 74.81%* 10.40 4.8243E-001 6.06E-002 7.1386E-001
T7T.11* 17.50 2.5963E-001 7.0541E-001
87.30% 7.81 5.4362E-001 3.3441E-001
115.18 0.59 5.8036E+000 -3.3567E+000
238.63* 43.30 6.0624E-002 3.6994E-001
300.09 3.28 1.1696E+000 -9.8017E-001
+ Bi-214 76.86* 0.43 1.0444E+001 7.22E-002 2.83783E+001
89.81 0.24 2.1957E+001 1.7437E+000
386.77 0.30 1.1144E+001 1.7902E~-001
454 .77 0.29 1.1628E+001 1.0601E+000
609.31~* 45.49 7.2209E-002 6.0337E-001
665.45 1.53 2.3811E+000 8.6085E-001
703.11 0.48 7.3553E+000 5.2326E+000
719.86 0.39 8.9069E+000 -1.0654E+000
768.36* 4.89 6.5359E-001 6.9235E-001
786.10 0.31 1.2022E+001 7.6174E+000
806.17 1.26 2.9750E+000 9.7871E-001
934.06% 3.10 1.0340E+000 5.1591E~001
964.08 0.36 1.5210E+001 -3.6257E+000
1051.96 0.31 1.3145E+001 3.3078E+000
1120.29* 14.91 2.5812E-001 8.1482E-001



Nuclide MDA Report

+

Nuclide
Name

Bi-214

Pb-214

Ra-224

Ra-226

Ac~228

Enerqgy

(keV)

1133.
1155.
1207.
1238.
1280.
1377.
1385.
1401.

1407.
1509.
1538.
1543.
1583.
1594.
1599.
1661.

1683.
1729.
1764.
1847
1873.
2118.
2204
53
74.
)
87.
242.
258.
274.
295.
351.
462.
533.

185.
839

81.
83.
240.
81
83.
94.
186.
99.
129.
209.
270.
328.
338.
409.

66
19
68
11~*
96
67
31
50
98
23
50
32
22
73
31
28
99
59
49+

.42

16
55

.21
.28

gl=

L11*

30*
00*
87
80
22%
93*
00~*
66
96~

.04

07
78
99~*

.07

78
90
21*
50
07
25%
24*
00
32%*
46

—
o0

~

[y

—

w

et
N WWWNRWOOOPPODOORFROONWOWOONLONNHFURRONUOINOHFROOODOONNFRODLPRFUIORO

Yield

.25
.63
.45
.79
.43
.00
.16
.27
.15
11
.38
.20
.69
.25
.23
.15
.22
.92
.40
.11
.22
.14
.08
.20
.44
.80
.84
.43
.52
.47
.30
.60
.22
.19
.07
.59
.13
.22
.10
.20
.33
.15
.59
.26
.50
.97
.55
.04
.40
.02

6/1/2017

Line MDA

(pCi/GWET)

EFNEFEOMNORWOWERENOOND JR AP OFR-JOONO B -INOORR R WHERORF ONNWUOIR WO RN

.5730E+001
.8741E+000
.0083E+001
.0513E-001
.2484E+000
.3198E+000
.9005E+000
.6091E+000
.2089%E+000
.0190E+000
.9011E+000
.8914E+001
.3990E+000
.8049E+001
.7708E+001
.1848E+000
.4939E+001
.4703E+000
.5835E~001
.7508E+000
.2834E+001
.0000E+000
.0000E+000
.4055E+001
.6293E-001
.1198E-001
.59803E-001
.9875E-001
.4730E+000
.7596E+000
.7216E-001
.9599E-002
.1749E+001
.7295E+001

.9288E+000
.0034E+000

.5343E+001
.5652E+001
.5285E-001
.9527E+001
.6619E+001
.1733E+001
.5679E-001
.0824E+000
.4732E+000
.7846E-001
LA4262E-001
.1719E+000
.6275E~-001
.6881E+000

6:24:08 PM

Nuclide MDA
(pCi/GWET)

7.22E-002

8.96E-002

5.53E-001

8.57E-001

1.13E-001

1

S WO WP O WROSOUOHRE-JOOORFRNOUI I OO0~ ON W

Page 4

Activity

(pC1i/GWET)

1.
.3915E-002
.2479E-001
.0452E-001
.4805E-001
.5563E-002
.4599E+000
.9825E-001
.2931E-002
.1226E-001
.6261E+000
.2073E+000
.2473E-001
.2271E+4001
.1708E+000
.1647E+000
.4257E+000
.0694E-001
.4512E~001
.0709E+000
.5556E+000
.0000E+000
.0000E+000
.0932E+000
.1289E+000
.1193E+000
.2843E-001
.6497E-001
.4591E+000
.9469E+000
.6060E-001
.8302E-001
.2501E+000
.0225E-001

.3663E+000
.4910E+000
.7886E+000
.6577E+000
.6007E+000
.1183E+000
.3134E+000
.6052E+000
.4984E+000
.9985E-001
.5545E-001
.5079E-001
.3106E-001
.0998E-002
.3787E-001
.1256E-001

3597E+000
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Voo* 4+

I

Nuclide
Name

Ac-228

Th-228

Pa-234m

Th-234

Energy

(keV)

463.

155
172

835
911
964

968
1588

131

258

1737

92

00*

.31
.29
794.

94~

.70
.20%*
.79
.96%
.20
1630.
84.

62
37

.61
loo.
215.

41
98

.23
142.
766.
186.

1001.

81
36
27
03

17
63.

30

.59
112.

81

N

=
O WOOOOOOOOCOORR WU D -

.45
.03
.52
.31
.70
.20
.99
.90
.06
.52
.26
.13
.10
.25
.07
.09
.32
.05
.85
.02
.75
.33
.22

6/1/2017

Line MDA

(pCi/GWET)

HFHFEFWREREOODRFR WP WNENEFENNRFRRENDBNWO

.9585E-001
.6718E+000
.8944E+000
.9397E-001
.4016E+000
.1296E-001
.1380E+000
.0791E-001
.3889E+000
.4198E+000
.5181E+000
.8103E+001
.5236E+001
.4286E+001
.5297E+001
.9233E+001
.3880E+001
.8779E+001
.5015E+000
.7278E+002
.3202E+000
.1880E+000
.5886E+001

©:24:08 PM

Nuclide MDA
(pCi/GWET)

1.13E-001

4.52E+000

4.50E+000

1.19E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region, or

Page O

Activity
(pCi/GWET)

WO NIPRPEP RO WEes SRR NRE W

i

[
w N

-8

w N

.1696E-001
.7325E-001
.6138E-001
.0806E~001
.5154E+000
.6779E-001
.7285E-003
.6387E-001
.2596E-002
.1752E-001
.0150E+000
.5281E+001
.6668E+001
.1537E-001
.3972E+000
.4920E+000
.6948E+000
.0087E+001
.8625E+000
.2321E+002
.3785E-001
.8004E-001
.4609E+000

the region is outside the spectrum, or has not been calculaped
Half-life too short to be able to perform the decay correction
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6/1/2017

6:24:08 PM

Page

*********************‘k*****************‘k*********************************

IDENTIFICATTION

* ok ok ok ok

NUCLTITPDE

*************************************************************************

Sample Title:

....................

Nuclide

Name

K-40
T1-208

Bi-211

Bi-212

Pb-212

Bi-214

1.
0.

OO

Id
Confidence

000
817

.932
. 740

.922

.658

Energy

NFB-A04-5001-3036-01
Nuclide Library Used: C:\GENIEZK\CAMFILES\ERT_LIBRARY_LMDA.NLB

IDENTIFIED NUCLIDES

(keV)

1460.
12.
74
84
277.
510.
583.
763
860.
351.

39.
727.
785.
1620.
1806.
74.
7.
87.
115.
238.
300.

76.

89.
386.
454.

609.
665.

703.
719.
768.
7186.
806.
934.
964.
1051.
1120.
1133.
1155.
1207.
1238.
1280.

g2*
80

L97*
.90

36
T
19%*

.13

56*
03*
86
33*
37*
74
00
B1~*
11*
30%*
18
63*
09
86*
81
77
77
31*
45
11
86
36%*
10
17
06*
08
96
29%*
66
19
68
11+
96

® (® (®

(SRR @ EE®

(eSS @ @

@ (D (D

Yield

(%

(S

HUOORPROPOOWRHROSOOHUIOOOOWWONI~-TOOR

)

.55
.02
.41
.51
.31
.60
.50
.81
.42
.00
.06
.74
11
.51
.09
.40
.50
.81
.59
.30
.28
.43
.24
.30
.29
.49
.53
.48
.39
.89
.31
.26
.10
.36
.31
.91
.25
.63
.45
.19
.43

TS N

W ~J ~J

Activity
(pCi/GWET)

.54365E+000
.17716E+000
.19877E-001
.14663E~-001

.39267E-001
.97908E+000

.98646E-001
.34497E+000

.13857E-001
.05414E-001
.34410E-001

.69942E-001

.83777E+001

.03371E-001

.92349E-001

.1590%E-001

.14815E-001

.04518E-001

REPORT

Activity

Uncertainty

2

2

O

U1

.44694E-001
.39463E-001
.29828E-002
.03352E-002

.21703E-002
.09229E-001

.93318E-002
.47967E-001

.11715E-002
.76283E-002
.20260E-001

.00580E-002

.33817E+000

.15681E-002

.56098E-001

.31257E-001

.85000E-002

.51308E-001

* ok kK ok

--------------------

6



Interference Corrected Activity Report

Nuclide

Name

Bi-214

Pb-214

Ra-224

Ra-226

Ac-228

Id
Confidence

0.658

0.954

0.806

0.766

0.589

Energy
(keV)

1377.
1385.
1401.
1407.
1509.
1538.
1543.
1583.
1594.
1599.
1661.
1683.
1729.
1764.
1847.
1873.
2118.
2204.
53.
74.
7.
87.
242.
258
274.
295.
351.
462.
533.
785.
839.
81.
83.
240.
81.
83.
94.
186.
99.
129.
209.
270.
328.
338.
4009.
463.
155.
772.
794.
835.

67
31
50
98
23
50
32
22
73
31
28
99
59
49*
42
16
55
21
28
g1*
11+
30*
00*

.87

80
22%
93*
00*
66
96*
04
07
78
99+
07
78
90
21%
50
07
25%
24%
00
32%*
46
00~*
31
29
94~
70

e ®EmE O MmE ®® @

@ ® ® @ @ (® ® @ ™ E®E ®

@ @

@ (D

@ @

Yield

(

w =
R REPRE AN WWWNRWOOOROOOHOONWOON PO URLROCONUINOHOOOOONNF O

%)

.00
.76
.27
.15
.11
.38
.20
.69
.25
.23
.15
.22
.92
.40
.11
.22
.14
.08
.20
.44
.80
.84
.43
.52
47
.30
.60
.22
.19
.07
.59
.13
.22
.10
.20
.33
.15
.59
.26
.50
.97
.55
.04
.40
.02
.45
.03
.52
.31
.70

6/1/2017

Activity

(pCi/GWET)

0 U1 =

[e)WerN e

.45121E-001

.12892E+000
.11934E+000
.28434E-001
.64974E-001

.60597E-001
.83016E-001
.25013E+000

.36633E+000

.60067E+000

.49841E+000

.50790E-001
.31064E-001
.37869E-001

.16965E-001

.08064E-001

6:24:08 PM

Activity
Uncertainty

[N N ol

N w W,

=N

.16362E-002

.29511E-001
.51729E-002
.90298E-001
.76380E-002

.11012E-002
.70701E-002
.63284E+000

.66245E-001

.24444E-001

.07384E-001

.15410E-001
.42766E-001
.67804E-002

.33989E-001

.10453E-001

Page

7



Interference Corrected Activity Rep

Nuclide Id Enerqgy Yi

Confidence (keV) (

Ac-228 0.589 911.20% 26

964.79 4
968.96* 15

ort 6/1/2017 6:24:08 PM Page

eld Activity Activity
%) (pCi/GHWET) Uncertainty

.20 4.67794E-001 4.10212E-002
.99

.90 3.63868E-001 5.61527E-002

1588.20 3.06
1630.62 @ 1.52
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 kev
Nuclide confidence index threshold = 0.45

Errors quoted at 1.000 sigma
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6/1/2017

6:24:08 PM

Page 9

*************************************************************************

* ok k ok ok

INTERFERENTCE

CORRECTETD

REPORT

* kok ok ok

*****-k*******************************************************************

Nuclide

Name

K-40

X Cd-109
T1-208
Bi-211
Bi~-212
Pb-212
Bi-214
Pb-214
Ra-224
Ra-226
Ac-228

?
X
@

e

Errors

* ok ok ok ok ok ok ok ok ok

Peak
No.

4

Nuclide

Id

Confidence

.000
.910
.817
.932
. 740
.922
.658
. 954
.806
. 766
.589

(Y]
OSOCOOCOCOOCO O

@ EE @

quoted at

Ut

B> UG W O N

Wt mean
Activity
(pC1i/GWET)

.543649E+000

.157929E-001
.756034E-001
.111003E-001
.518748E-001
.499232E~001
.879010E~001
.127361E-001
.498411E+000
.141368E-001

1.000 sigma

Wt mean
Activity

Uncertainty

N

NN NN WO W

.446938E-001

.990230E-003
.597797E-001
.662334E-002
.849445E-002
.604219E~-002
.146479E-002
.448901E-001
.073839E~001
.622715E~002

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

UNIDENTTITFTIED

Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:

Energy
(keV)

92.69

26 1180.43

ms R
[

Errors

quoted at

Peak Size in
Counts per Second

2.7462E-002
9.2093E~-004

1.000 sigma

P E A K S * Kk ok ok k ok ok ok ok ok
6/1/2017 6:24:06 PM
100
8192
Peak CPS Peak
% Uncertainty Type
30.74 Tol.
151.08 Sum

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

Tol.
Nuclide

Yb-169
Th=-z34



